Supplementary Methods
Molecular dynamics simulations and protein-binding site prediction. The structure of the wild-type HELICc of Vasa (DmVas ) was obtained from the PDB database (PDB code: 2DB3) and used as a template for the MD simulation. The
HELICc was placed in a water box with dimensions 69 × 69 × 69 Å, and after energy minimisation, 28 Na + and 31 Cl − ions were added to neutralise the whole system in the presence of 100 mM NaCl. The patches consisted of the complex structure (1553 atoms) and 9583 SPC water molecules, including 28 Na ) systems were also constructed for comparison. All simulation systems were run for 100 ns. All MD simulations for these systems reported in the study were run with GROMACS-4.5.5, using a Gromos96 (ffG45a3) force field with an integration step size of 2 fs. The simulations were run in the NPT ensemble, employing the velocity-rescaling thermostat at a constant temperature of 310 K and a pressure of 1 bar. The temperature of the complex protein, lipids, and the solvent were separately coupled with a coupling time of 0.1 ps. Isotropic pressure coupling was applied with a coupling time of 0.1 ps and a compressibility of 4.5 × 10 for the x, y, and z directions. Long-range electrostatics were calculated using the particle mesh Ewald (PME) summation algorithm with grid dimensions of 0.12 nm and an interpolation order of 4. Lennard-Jones and short-range Coulomb interactions were cut off at 1.4 and 1.0 nm, respectively. The equilibration protocol adopted was as follows: (1) the temperature was gradually increased from 100 to 200 and 310 K. The system was run for 500 ps at each temperature. During these simulations, the complex structure remained fully restrained (k = 1000 kJ mol transgene. The rabbit anti-GFP antibody was used to detect GFP-tagged Drosophila Vasa (DmVas) fusion proteins. The mouse anti-Tubulin antibody was used to detect Tubulin, which served as a loading control.
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Supplementary Tables   Table S1 .
Rescue of vas defects in abdominal segment and pole cell formation by GFP-tagged Vasa (Vas) fusion proteins Site 1 T516, T517, S518, I519, R523, Q527, Q530
Site 2 vanish
Residues previously identified to be involved in Vas localisation are indicated in red colour; the residue Gln527 (Q527) is indicated in blue colour.
